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(54) HIGH-PRESSURE DISCHARGE LAMP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pseudo-point 
light source and to stably connect electrode members to 
a discharge tube by forming each current conductor with 
a pipe conductor inserted into the opening section of an 
alumina cylinder and connected by a connecting material 
and a bar-like conductor inserted into the through-hole of 
the pipe conductor and having a discharge electrode at 
the tip, and setting the diameter and length of the 
alumina cylinder to specific values. 
SOLUTION: An alumina cylinder of this high-pressure 
discharge lamp has a diameter of 1-6 mm 4 and the 
length of 6-15 mm. Each current conductor 4 is 
constituted of a metallic pipe conductor 7 and a 
cylindrical core 8 in it, and they are connected by 
welding at end sections. A discharge electrode 5 is provided at the tip of the core 8, and they 
are connected by welding or metallization connection. The pipe conductor 7 may be formed 
with a halide-resistant material, such as W or Mo. The core 8 is preferably formed with the 
same metal as that of the pipe conductor 7. This discharge lamp can be miniaturized, by 
connecting the pipe conductor 7 forming the current conductor 4 directly to a discharge tube 
1. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

. l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It closes, while inserting an electrode member in ends opening of the cylinder object made 
from an alumina, respectively. It is the high voltage electric-discharge lamp in which the discharge 
space filled up with ionization photogene and start-up gas was formed in said cylinder, the current which 
supplies a current for said electrode member to a discharge electrode and a discharge electrode - a 
conductor - forming — this current — the pipe which inserts a conductor in opening of said cylinder 
object made from an alumina, and is joined with a jointing material for corrugated fibreboard with a 
conductor this pipe - it inserts in the breakthrough of a conductor and has said discharge electrode at a 
head - cylindrical - the high voltage electric-discharge lamp characterized by having formed with the 
conductor, and having set the diameter of said cylinder object made from an alumina to lmmphi- 
6mmphi, and setting die length to 6mm - 15mm. 

[Claim 2] the cylinder object made from an alumina, and a current - the pipe of a conductor - the high 
voltage electric-discharge lamp according to claim 1 which formed the jointing material for corrugated 
fibreboard with a conductor with the porosity frame which consists of the sintered compact of the metal 
powder which can sink in glass, and the glass wax. 

[Claim 3] the principal component of the metal which forms a porosity frame, and a pipe - a high 
voltage electric-discharge lamp according to claim 2 with the same principal component of the metal 
which forms a conductor. 

[Claim 4] the pipe of the cylinder object made from an alumina - a high voltage electric-discharge lamp 
given in claim 1 thru/or any of 3 they are. [ which the bore of ends opening which inserts a conductor 
has a step, and the diameter of is expanded and changes ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the high voltage electric-discharge lamp which used the discharge tube 
made from an alumina, especially, it miniaturizes and this invention relates to the high voltage electric- 
discharge lamp formed into the false point light source. 
[0002] 

[Description of the Prior Art] As a headlight for automobiles, the high voltage electric-discharge lamp 
which used the discharge tube made from a quartz has been used widely because of advantages, such as 
the brightness, height of luminous efficiency, etc. Since the discharge tube is transparent, the light- 
emitting part by the luminescence gas in the discharge tube is treated as the light source of a electric- 
discharge lamp as it is and things are made, the electric-discharge lamp using such a quartz tube can be 
treated as the point light source, and is used as the light source of the lighting which needs the point light 
source like a headlight. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if the high voltage electric-discharge lamp using 
the quartz tube as the discharge tube is continuing and is used for a long period of time, the corrosion of 
a quartz tube progresses with staining substances, such as a halogenide enclosed inside, a devitrification 
phenomenon appears, and it conceals the light source section, will be in the condition that the whole 
quartz tube is emitting light^ and has the problem with which it becomes impossible to deal as the point 
light source. Moreover, the flux of light also decreased and the life as the point light source was not so 
so long as about 2000 hours. 

[0004] Therefore, to the halogenide, it is stable and utilization to the head lamp of the high voltage 
electric-discharge lamp using the ceramic discharge tube created with the long alumina of a life 
compared with the quartz is considered. Since this discharge tube made from an alumina is translucent, 
when luminescence between internal discharge electrodes sees from the discharge tube outside, it will be 
in the same condition as the whole discharge tube is emitting light. Therefore, the whole discharge tube 
had to be regarded as the emitter and it corresponded by making the discharge tube small, for forming 
the false point light source. 

[0005] Drawing 5 was inserting and closing the electrode member 23 which is the cross-section 
explanatory view showing one example of such a conventional high voltage electric-discharge lamp, 
formed the capillary 22 which consists of oxidation insulators, such as an alumina, like the ends of the 
discharge tube 21 which consists of the barrel made from an alumina, and formed the discharge 
electrode 24 at the head at the breakthrough of a capillary. In this configuration, it was possible to have 
formed small to whole die length of L= 10mm and the diameter of about D= 3mm of the discharge tube, 
but it was easy to generate a crack from the difference among both thermal expansion properties, and the 
joint (closure section) of a capillary 22 and the electrode member 23 had become the big factor which 
bars reinforcement. 

[0006] Then, this invention uses the discharge tube made from an alumina in view of the above- 
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mentioned trouble, and the formation of the false point light source is possible, and let it be a technical 
problem to realize the high voltage electric-discharge lamp which stabilized junction to an electrode 
member and the discharge tube also as for **. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention of 
claim 1 It closes, while inserting an electrode member in ends opening of the cylinder object made from 
an alumina, respectively. It is the high voltage electric-discharge lamp in which the discharge space 
filled up with ionization photogene and start-up gas was formed in said cylinder, the current which 
supplies a current for said electrode member to a discharge electrode and a discharge electrode - a 
conductor — forming — this current — the pipe which inserts a conductor in opening of said cylinder 
object made from an alumina, and is joined with a jointing material for corrugated fibreboard - with a 
conductor this pipe — it inserts in the breakthrough of a conductor and has said discharge electrode at a 
head - cylindrical - it is characterized by having formed with the conductor, and having set the 
diameter of said cylinder object made from an alumina to lmmphi-6mmphi, and setting die length to 
6mm - 15mm. 

[0008] invention of claim 2 — invention of claim 1 — setting - the cylinder object made from an 
alumina, and a current - the pipe of a conductor - it is characterized by forming a jointing material for 
corrugated fibreboard with a conductor with the porosity frame which consists of the sintered compact 
of the metal powder which can sink in glass, and a glass wax. 

[0009] the principal component of the metal with which invention of claim 3 forms a porosity frame in 
invention of claim 2, and a pipe - it is characterized by the principal component of the metal which 
forms a conductor being the same. 

[0010] invention of claim 4 - claim 1 thru/or invention [ which / of 3 ] - setting - the pipe of the. 
cylinder object made from an alumina - the bore of ends opening which inserts a conductor has a step, 
and is expanded [ the diameter of it ] and constituted. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of the operation which materialized this invention 
is explained to a detail based on a drawing. Drawing 1 is the cross-section explanatory view of the high 
voltage electric-discharge lamp concerning this invention, insertion closure of the direct electrode 
member 3 is carried out at ends opening 2a of the discharge tube 1 which consists of the cylinder object 
2 made from an alumina, and photogene and start-up gas, such as a halogenated compound, are enclosed 
with the interior, the cylinder object 2 is formed with the simple cylinder formed with the polycrystal 
alumina — having — moreover, the electrode member 3 — a current — it is formed from a conductor 4 
and the discharge electrode 5 installed at the head, and connection between the discharge tube 1 and the 
electrode member 3 is made through the jointing material for corrugated fibreboard 6 mentioned later. 
[0012] Although formed with the filament which fixed at the r od of a tungsten, and it s head, a discharg e 
e lectrode 5 may be formed only with the rod of a mere tungsten in order to attain a rnimatmization. 
moreoverTa current - a conductor 4 consists of a metal pipe (pipe conductor 7) and the core material 8 
of the shape of a cylindrical shape formed in the interior, and weldbonding of the both sides is carried 
out at the end. Moreover, a discharge electrode 5 is formed at the head of a core material 8, and is joined 
by welding or metallizing junction, moreover, a pipe - m olybdenum is being used for a conductor 7. 
here that what is ne cessary is just to fo rm by halogenide-proof matter, s uch as a tungsten and 
molybdenum, anfl lhe core m aterial 8 - a pipe - it is de sirable to form with the same metal as a 
co nductor "?, thus, the conventional capillary - losing - a current - the pipe which constitutes a"~ 
co nducto r ~ a electric-discharge lamp can be miniaturized by joining a conductor to the direct discharge 
tube 1. 

[0013] By the way, when using the high voltage electric-discharge lamp using the discharge tube made 
from an alumina for the head lamp for automobiles, as mentioned above, it is necessary to miniaturize, 
and the die length of the discharge tube is specifically 15m m or less , and the diameter is wanted to be 
below 6mmphi . However, the arc length of the internalHischarge section is needed 1mm - about 5mm. If 
it is in the configuration of this point and drawing 1 , if the die length LI of the cylinder object 2 made 
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from an alumina which is the discharge tube 1 is 6mm or more, it can form the arc length of 1mm or 
more in the interior, and since the direct electrode member 3 is attached in the discharge tube, the 
diameter Dl of the discharge tube 1 can be made small to lmmphi. Therefore, the high voltage electric- 
discharge lamp suitable as the point light sources, such as a headlight for automobiles, formed into the 
false point light source can be obtained by the above-mentioned configuration. In addition, the minimum 
value of a discharge tube diameter is determined by the bulb wall loading at the time of lamp actuation, 
and it is checked by experiment that the bulb wall loading which is practical as a high voltage electric- 
discharge lamp is [ more than at least 1 5 lumen //cm / 2 ( thickness of 0.25mm) ] required. 
[0014] next, the cylinder object 2 and a pipe — the jointing material for corrugated fibreboard 6 which 
joins a conductor 7 is explained. T his jointing material for corrugated fibreboard 6 carries ou t 
impregnation of the glass wax 1 1 to the me tal (it consi ders as the porosity frame 10 below ) formed in 
porosity, and is jbnned. The porosity frame 10 has the open pore with the sintered compact of metal 
powder, here - a pipe - in order to make a joint prope rty with a conductor good - a pipe -- al though, 
f ormed from the sintered compact of the molybdenum powder which is the same metal as a conductor 7 . 
as an ingredient ot metal powder Tpure metals, such as a tungsten and a rhenium, and those alloys can be 
used tor others. 

[0015] creation of the porosity frame 10 and the cylinder object 2 made from an alumina, and a pipe - 
junction to a conductor 7 is explained based on polar-zone closure process drawing of drawing 2 . First, 
metal powder is prepared, and it grinds and dries, and binders, such as ethyl cellulose or acrylic resin, 
are added and ****(ed), it is made the shape of a paste, and porosity frame material 10a is obtained, the 
paste - a predetermined part, i.e., a pipe, - it applies to the side face of a conductor 7 in the shape of a 
ring (process 2), and is made to dry at 20 degrees C - 60 degrees C This temporary-quenching object is 
calcinated at the temperature of 1200 degrees C - 1700 degrees C under the reducing atmosphere, inert 
gas ambient atmosphere, or vacuum of 20 degrees C - 50 degrees C of dew-points (process 3). the 
porosity frame 10 which has an open pore by carrying out like this - a pipe - it can form in the joint of 
a conductor 7. 

[0016] In addition, as for the rate of an open pore of the porosity frame 10, it is desirable to consider as 
30% or more and 40 more% or more, and it can make reinforcement of a junction field still higher by 
this. Moreover, as for the rate of the said open pore, it is desirable to consider as 80% or less and 70 
more% or less, it can carry out impregnation of the glass material moderately into the open pore of a 
porosity frame by this, can distribute the stress which joins a porosity frame, and can raise the endurance 
over a heat cycle. Moreover, in order to make the impregnation glass layer which carried out 
impregnation of the glass wax 1 1 to such a porosity frame 10 generate moderately, it is desirable to 
carry out tap density of the metal powder which is the raw material of the porosity frame 10 in 2.5- 
3.5g/cc. 

[0017] next, the process 4 - the cylinder object 2 - a pipe - specified quantity insertion of the 
conductor 7 is carried out, the glass wax 1 1 is attached to the seal section, and heating melting of the 
glass is carried out -.- making - a pipe - a clearance is closed while joining a conductor 7 to the cylinder 
object 2 (process 5). In addition, as for the glass wax 1 1, it is desirable to be constituted by the 
construction material chosen from the group which consists of aluminum203, Si02, Y203, Dy203, and 
B-2s 03 and Mo03, and it is desirable to contain aluminum203 and Si02 especially. And a glass wax is 
obtained by cracking the prepared powder thru/or frit so that it may become 60 % of the weight of 
predetermined glass presentations, for example, an oxidization dysprosium, 15 % of the weight of 
aluminas, and 25 % of the weight of silicas, adding, corning and carrying out press forming of the 
binders, such as polyvinyl alcohol, and degreasing. Moreover, the glass wax which is attached to a 
porosity frame and to attach is good to fabricate in the shape of a ring beforehand. 
[0018] and the core material 8 which finally formed the discharge electrode 5 at the process 6 - a pipe - 
it inserts in a conductor 7, an edge is welded, and both sides are joined and closed. 
[0019] in this way, the formed pipe - the joint of a conductor 7 and the cylinder object 2 As shown in 
drawing 3 which is the amplification explanatory view of the A section of drawing 1 , the attached glass 
wax 1 1 when it fuses, it sinks in into the open pore of the porosity frame 10, and the main phase 12 
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which consists of the porosity frame 10 and an impregnation glass phase is formed, and the fused glass 
surfaces the porosity frame 10 slightly from the front face of the cylinder object 2 further ~ making — a 
pipe - the interface glass layer 13 is made to generate between a conductor 7 and the cylinder object 2 
therefore, a pipe ~ the wettability badness of a conductor 7 and the glass wax 1 1 improves — having ~ 
the porosity frame 10 minding - the glass wax 1 1 - a pipe it joins to a conductor 7 certainly and 
the cylinder object 2 made from an alumina is certainly joined with the wettability good glass wax 11. 
namely, a current ~ a conductor 4 and the discharge tube are joined certainly - it carries out and a glass 
wax carries out the hermetic seal of the clearance, thus, the pipe formed with the cylinder object made 
from an alumina, and the metal ~ junction to a conductor can be ensured. Furthermore, though the crack 
has occurred in the interface glass layer, since a porosity frame prevents the progress, reinforcement can 
be attained, moreover, a porosity frame and a pipe ~ since [ the principal component of a conductor ] it 
is the same - a porosity frame - a pipe ~ it is firmly joined to a conductor. 

[0020] Drawing 4 shows other configurations of a cylinder object, and the cylinder object 15 forms a 
step 16 in the electrode member insertion point of ends opening 15a, and the diameter of it is expanded, 
thus, the time of inserting the electrode member 3 and joining by forming a step 16, a jointing material 
for corrugated fibreboard 6 or a pipe - since a conductor 7 can position in contact with a step 16 in a 
predetermined insertion point, a highly precise joint can be formed smoothly. 
[0021] In addition, although the gestalt of the above-mentioned implementation described on the 
assumption that utilization to the head lamp for automobiles, the high voltage electric-discharge lamp 
point-light-source-ized [ above ] can also be used also as the light source which needs the point light 
sources, such as an object for OHP (overhead projector), or a liquid crystal projector. 
[0022] 

[Effect of the Invention] according to [ as explained in full detail above ] invention of claim 1 - the 
conventional capillary section - a pipe - a conductor carrying out - a current ~ the component of a 
conductor - carrying out - a current - a electric-discharge lamp can be miniaturized and formed into 
the false point light source by joining a conductor and a cylinder object directly, and it can consider as a 
thing suitable as the point light sources, such as a headlight for automobiles. 

[0023] according to invention of claim 2 - the effect of the invention of claim 1 - in addition, the pipe 
formed with the cylinder object made from an alumina, and the metal — junction to a conductor can be 
ensured and reinforcement can be attained that it is hard to progress though the crack has occurred on 
glass. 

[0024] according to invention of claim 3 - the effect of the invention of claim 2 ~ in addition, a porosity 
frame and a pipe — since the principal component of a conductor is the same — a porosity frame - a pipe 
— it can be made to join to a conductor firmly 

[0025] According to invention of claim 4, in addition to claim 1 thru/or which effect of the invention of 
3, dialing operation can be smoothly performed by preparing a step in the insertion section of an 
electrode member. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross-section explanatory view of the high voltage electric-discharge lamp in which 
one example of the gestalt of operation of this invention is shown. 

[Drawing 2] It is the explanatory view of the closure process of the polar zone of drawing 1 . 
[Drawing 3] It is the amplification explanatory view of the A section of drawing 1 . 
[Drawing 4] It is the cross-section explanatory view of the high voltage electric-discharge lamp in which 
the gestalt of other operations of this invention is shown. 

[Drawing 5] It is the cross-section explanatory view of the high voltage electric-discharge lamp using 
the conventional discharge tube made from an alumina. 
[Description of Notations] 

1 .. the discharge tube and 2 .. the cylinder object made from an alumina, and 2a .. opening and 3 .. an 
electrode member and 4 .. a current — a conductor and 5 .. a discharge electrode and 6 .. a jointing 
material for corrugated fibreboard and 7 .. a pipe - a conductor and 8 .. a core material and 10 .. a 
porosity frame and 1 1 .. a glass wax and 12 ~ .. - the main phase of a joint, and 13 .. - the interface 
glass layer of a joint, and 15 - .. - a cylinder object and 15a - .. - opening and 16 .. - a diameter 
expansion step. 
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